Proteolytic fragmentation reveals the oligomeric and domain structure of porcine aminopeptidase A.
Aminopeptidase A (glutamyl aminopeptidase; EC 3.4.11.7) has been cloned from porcine brain and kidney cortex cDNA libraries and the complete primary sequence of the enzyme deduced. This predicts a type II integral membrane protein of 942 amino acids with 14 potential N-linked glycosylation sites and a His-Glu-Xaa-Xaa-His zinc binding motif. Aminopeptidase A was purified from porcine kidney cortex by a combination of anion exchange and hydrophobic interaction chromatographies following its release from the membrane by trypsin. The purified protein migrated as three major polypeptides on SDS-polyacrylamide gel electrophoresis of M(r) 147,000, 107,000, and 45,000. N-Terminal sequencing revealed that both the Mr 147,000 and 107,000 polypeptides had the same N-terminal sequence resulting from cleavage of aminopeptidase A by trypsin at the Lys-42-Asp-43 bond just outside the membrane-spanning hydrophobic region. Immunoelectrophoretic blot analysis following electrophoresis under nonreducing conditions revealed that the trypsin-cleaved form of the enzyme no longer migrated as a disulfide-linked dimer, placing the interchain disulfide link N-terminal to Lys-42. N-Terminal sequencing of the M(r) 45,000 polypeptide in the purified preparation of aminopeptidase A revealed that it resulted from cleavage at the Asn-602-Gly-603 bond by an endogenous protease. This posttranslational proteolytic cleavage occurred in porcine kidney cortex microvillar membranes but not in porcine intestinal microvillar membranes. Incubation of purified porcine kidney aminopeptidase N (membrane alanyl aminopeptidase; EC 3.4.11.2) with trypsin resulted in a similar fragmentation pattern to that observed in aminopeptidase A, suggesting that these and other members of the type II membrane-spanning zinc aminopeptidase family may have two distinct domains: an N-terminal domain, containing the zinc binding site and residues identified as being involved in catalysis, and a C-terminal domain of unknown function, that are separated by a protease-susceptible region.